INTRODUCTION
The black seed (Nigella sativa), a member of the Runuculaccae family, is an annual plant growing in countries bordering the Mediterranean sea (Jansen, 1981) .
It is one of the native plants that arc widely distributed in Egypt (Hashem and EI· Kiey, 1982) . In Arabian folk medicine, the black seed and its constituents, especially oils, have been used for treatment of many diseases such as diabetes. hypertension, bronchial asthma and rheumatism (Hashem and El-Kiey, 1982) . Moreover. Nigclla sativa seeds are digestive stimulants as well as carminative. diuretic, ami-hclmintic.
antitumor activity (Hassan and EI-Dakhakhny, 1992) . an immune modulating effect (El- Kadi et al., 1987) and cytoprotectivc effect on tissues exposed to cytotoxic agents (El-Kadl et at, 1987) . It is reponed that the seeds contain fixed and volatile oils which contain thyrnoquinone (El-Dakhakhny, 1995) . It has been reported that thymoquinone protects organs sgainst oxidative damage induced by a variety of free radical generating agents (EI-Tahir et at, 1993) . It was reported also that thyrnoquinone has an anri-Inflammatory activity in rats and inhibits eicosanoids generation in leukocytes (Ligumsky et al., 1995) and non enzymatic peroxid.nion in brain phospholipid liposornes (Kolbasa et al., 1998) . Thymoquinone reduces free radical generation especially hydroxyl radicals. These hydroxyl radicals arc known to playa major role in the pathogenesis of gastric mucosal ulcer (Kolbasa et at, 1998) .
Indomethacin is widely used in treating many diseases as rheumatic diseases, gout and fevers. Many roxie and side effects can be seen due to the use or abuse of indomethacin, especially those related to the gastroimestinal tract due to its local irritant effect, that leads to gastric erosion and ulceration (Houghton et al., 1995) . It is clear that Nigella sativa has a very low toxicity on oral administration (Zaoui et al., 2002) . so the present work was done to study the ability of Nigella sativa oil as a cytoprotective agent against oxidative gastric mucosal damage induced by local irritant effect of indomethacin in albino rats, Also, the study of the histological effect of indomethacin on gastric mucosa and effect of Nigella sativa oil on gastric mucosal lesion induced by indomethacin were studied.
MATERIAL AND METHODS
The present study was carried out on 28 adult male albino rats weighing 200 -250 gm, kept for two weeks under optimal environmental conditions for accommodation. Rats were fed on a diet consisting of wheat and bread soaked in milk. The animals had free access to water. The rats were divided into four equal groups:
The animals received oral I ml saline daily for two weeks and served as control group.
Group 2:
The animals received oral Nigella sativa oil obtained from Pharco pharmaceutical -Alexanria -Egypt in a dose of 0.88 gm I kg. B.W. aily (El-Dakhakhny et al.,
2000) for two weeks.
Group 3 :
The animals received oral indomethacin capsules (Memphis -Cairo) in a dose of 30 mg I kg. B.W. daily (Ahmed and Mahmoud, 1998) for two weeks.
Group 4:
The animals received oral Nigella sativa oil in a dose of 0.88 gm / kg. B.W. and oral indomethacin capsules in a dose of 30 mg I kg. B.W. daily for two weeks. The rats remained without food for one day prior to ether anesthesia (except for water) to avoid mixing of food with the gastric secretions, then the gastric secretion was collected according to the method of Niida et al., (1991) . Briefly, abdomen was incised and both the stomach and duodenum were
exposed. An acute fistula (inside diameter = 3 mm) made with a polyethene tube, inserted into the stomach from a small incision made in the duodenum and held in place by a ligature around the pylorus. The esophagus was clamped to prevent reflux and loss of gastric secretion. The gastric secretion was collected every hour for four hours to get an enough amount for the analysis. The following parameters were determined :
1. Volume of gastric secretion. and gastric free acidity according to the method of Varley (1969 2. Effects of oral administration of Nigella sativa oil on gastric free acidity (Il M / L) in albino rats treated by oral indomethacin:
Oral administration of Nigella sativa oil daily for two weeks produced a nonsignificant change in the gastric free acidity (P > 0.05).Oral administration of indornethacin produced a significant reduction in the gastric free acidity after two weeks, compared to control (P < 0.05). After giving of oral Nigella sativa oil and indomethacin, there is significant increase in gastric free acidity (P < 0.05) ( Table 2 ) & (Fig.   2 ).
3. Effects of oral administration of Nigella sativa oil on gastric peptic activity (ml/ h) in albino rats treated by oral indomethacin:
Oral administration of Nigella sativa oil daily for two weeks produced a nonsignificant change in peptic activity. Indomethacin administration produced a significant increase in the gastric peptic activity compared to control (P < 0.05). A significant reduction of gastric peptic activity was observed after oral administration of Nigella Sativa oil and indomethacin compared to oral indomethacin (P < 0.05) (Table  3 ) & (Fig. 3 ).
Effects of oral administration of Nigella sativa oil on gastric glutathione (mg I gm tissue) in albino rats treated by oral indomethacin:
Oral administration of Nigella sativa oil daily for two weeks produced a significant increase of the gastric glutathione content compared to the control (P < 0.05).
Oral indomethacin administration for two weeks produced a significant reduction in the gastric glutathione content (P < 0.05). Oral administration of Nigella sativa oil with indomethacin produced a significant increase of the gastric glutathione conrenr compared to oral indomethacin (P < 0.05). (Table 4 ) & (Fig. 4 ).
5. Effects of ora) administration of NigelJa sativa oil on the gastric histamine content (mg / gm tissue) in albino rats treated by ora) indomethacin:
Oral administration of Nigella sativa oil daily for two weeks produced a significant decrease in the gastric histamine content compared to control (P < 0.05). Oral administration of indomethacin ddaily for two weeks produced a significant increase in the gastric histamine content compared to control (P < O. (5) . A significant reduction was observed after ora) administration of indomethacin and Nigella sativa oil compared to oral indomethacin (P < 0.05) ( Table 5 ) & (Fig. 5 ).
6. Effects of oral administration of Nigella sativa oil on gastric mucin content (rug hexose %) in albino rats treated by oral indomethacin:
Oral administration of Nigella sativa oil daily for two weeks produced significant increase of the gastric mucin content compared to control (P < 0.05). Oral administration of indomethacin produced a significant reduction of the gastric mucin content compared to control (P < 0.05). There was significant increase of the gastric mucin content after administration of Nigclla sativa oil and indomethacin compared to oral indomethacin, (P < 0.05). (Table 6 ) & (Fig. 6 ).
Histological Examination:
The surface epithelial cells which arc mucus secreting cells formed a continuous epithelial sheet that covered the gastric surface and line pits of gastric glands.
All the cells of the surface. gastric pits and gastric glands were intact and normal.
There was no evidence of erosions or hemorrhages in the gastric mucosa (
2. Effects of oral administration of NigeJla sativa oil on gastric mucosa:
As control group.
3. Ert'ects of oral administration of indomethacin on gastric mucosa:
Histological examination revealed mucosal damage in the form of superficial erosions ( Fig. 8 -a) . These erosions (ulcers) were multiple, small in size and not reaching the muscularis mucosa layer. Subepithelial tissues showed hemorrhage, edema and the blood vessels arc numerous and dilated. There is mononuclear cellular infiltration in the lamina propria of the gastric mucosa. Gastric glands are reduced in number. The glands present all arc abnormal in morphology and distribution. Some areas showed hyperplastic gastric glands, (Fig. 8 -h ). Other areas showed gastric ulceration covering a bier like network of hyperplastic and metaplas: ic gastric pits ( Fig. 8 -c ). Third areas revealed marked destruction of the upper parts of the gastric glands. (Fig. 8 -d ).
5. Effeclo; of oral administration of NigeIJa sativa oil with indomethacin on gastric mucosa:
There was renewal of epithelium to line the surface of the stomach and gastric pits again. Also there was a significant increase in the gastric glands and return of these gastric glands to the control pattern. No evidences of erosions (ulcerations) (Fig. 9 ). -156- 20.5+ * = Significant (P < 0.05). (1997) . Glutathione has a role in synthesis of PGs (Cho et aI., 1985) through prostaglandin synthetase which is capable of svnthesizing PGE2 (Ghamdi, 2001 ).
The increase ofPGE2 by Nigella sativa oil was proved by EI-Dakhakhny et al. (2000) and J<:I Sayed (1998) who reported that treatment of normal and sensitized animals by Nigella sativa oil showed marked increase in PGE2 in the perfused guinea pig lung, so it is clear that peostaglandius have an essential role in the protection of gastric mucosa against indomethacin (Alarcon et aI., 1993) . Moreover, the decrease of gastric mucosal histamine level by Nigella sativa oil has a gastric protective action, which reduces gastric ulcer (Charkaraverty, 1993) The mechanism by which indomethacin induces gastric injury is generally considered to involve also depletion of PGs, yet it has been proven more complicated than expected and involves multiple, closely interacting elements such as gastric hypcrmotility, microcirculatory disturbances, neutrophil-endothelial cell interactions, and superoxide radicals, in addition to PG deficiency (Ludmila er al..2002).
The present study revealed that the morphological appearance is markedly improved by administration of Nigella sativa oil with indomethacin as the gastric glands returned more or less to the control panern. The improvement was due to elevation of glutathione level again, devreased peptic activity and increased gastric mucin content.
It is concluded that treatment with indomethacin produced both physiological and morphological damage to the gastric mucosa. Moreover, Nigella sativa oil caused marked improvement of these changes. It is advisable to use Nigella sativa oil as an adjuvant therapy with indomethacin to prevent occurrence of gastric ulceration especially if it is used for long duration.
SUMMARY
The present work was done to study the possible effects of Nigella sativa oil on gastric secretion and gastric mucosal lesion caused by pral indomethacin in albino rats. The study was conducted on 28 adult male albino rats. The animals were divided into four aqual groups: Group (I) received I ml saline orally for two weeks (control), group (2) received Nigella sativa oil in a dose of 0.88 gm / kg. B.W. orally daily for 2 weeks, group (3) received indomethacin in a dose of 30 mg / kg. B.W. orally daily for two weeks, group (4) received Nigella sativa oil followed by indomethacin in the same doses orally daily for two weeks. Under light ether anesthesia, the abdomen was incised and both the stomach and duodenum were exposed. An acute fistula (inside diameter = 3 mrn) made with a polyethene tube, inserted into the stomach from a small incision made in the duodenum and held in place by a ligature around the pylorus.
The esophagus was clamped to collect the gastric juice. After four hours; the secrelion of the stomach was collected for determination of volume, free acidity, mucin content and peptic activity. Theil the rats were decapitated, and gastric mucosa was scrubbed for estimation of mucosal histamine and glutathione levels. Gastric tissues were prepared and examined for histological changes.
The results showed that the oral administration of Nigella sativa oil in albino rats produced a signiticant increase in mucin content and glutathione level and a significant decrease in volume of gastric secretion and mucosal histamine content.
Indomethacin administration produced a significant reduction in free acidity and glutatione level while it produced a significant increase in mucosal histamine contenl. Histological examination showed damage to gastric surface epithelium. destruction of gastric glands and subepithelial congestion, hemorrhage and edema.
After animals were protected with Nigclla sativa oil with indomethacin (group 4), there was a significant increase in glutathione level. mucin content an free acidity and a significant decrease in gastric mucosal histamine content. Also. there was marked improvement of histological picture with no evidence of hemorrhage. or erosion and return of gastric glands to the control pattern. It is recommended to use -cnigella sativa oil as an adjuvant therapy with indomethacin to prevent development of gastric ulceration. 
